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cavities and interstices ; and-the hygroscopic water, which is in molecular
form within the matrix of the cell walls. Xo appreciable change takes place
in the dimensions of wood which has lost its free water, hut when the
hygroscopic water starts to vaporise, the cell walls, and hence the cells
themselves, begin to shrink. It is necessary to control with great care the
humidity of the surrounding air, the heat, and the air circulation in a
kiln. This is due to the fact that shrinkage within the wood is different in
extent in the three dimensions. It is greatest in the direction tangential
to the annual rings, i.e., in the width of flat-sawn boards ; it is less in a
radial direction, i.e., in the width of quarter-sawn boards; and it is
negligible along the length, except where there are knots around which
the grain is uneven, and where unevenness is caused by compression wood
or burrs.
There is also the need to distinguish the rate of drying between sapwood,
which is pervious, and heartwood, which is comparatively impervious.
The term " case-hardened," as applied to seasoning, means the hard
setting of the dry surface of wood while the inside is still plastic and moist.
As the inside cools, unequal stresses are set up between the two layers and
honeycombing or collapse of the inside of the wood may occur. This
happens if the temperature is too high and is sustained too long when the
humidity of the surrounding air is too low. The free water is withdrawn
too rapidly so that a vacuum is formed within the cell cavities into which
the cell walls collapse. The surface of the wood then goes out of true and
may have a corrugated appearance.
In the avoidance of such defects during the course of drying, a kiln,
with its steam pipes and jets, reversible fans, adjustable ports, and measur-
ing instruments can be controlled manually or by thermostat for any load
of timber of whatever species or dimension. While still being an art,
modehi kiln drying is nearer to a science.
In practice the free water is often removed by stacking in the open air;
parcels sufficient for particular orders are then progressively withdrawn to
be kiln dried. In this way the moisture content is reduced to the level
most suitable for any particular purpose. For example softwood for
carcassing is sufficiently dry at 20 per cent moisture content because, as
the building proceeds and the wood becomes enclosed, the place inhabited,
and regular heating put on, a gradual equilibrium is established at an
average of 14 per cent moisture content after three years. On the other
hand, joinery wood for doors and windows should go into the kiln and be
reduced to about 12 per cent and primed to prevent moisture absorption
during course of erection. Again, panelling near radiators would
have to have its moisture content reduced still further to 9 per cent or
less.
Of the many types of wood drying kiln* one of the cheapest and most
easily operated for both hardwoods and softwoods is that designed by the